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(54) FUEL CELL 
(57)Abstract: 

PURPOSE: To provide a fuel cell capable of easily 
separating a separator from a cell even if they are stuck 
by a long period of operation and easily replacing a 
defective cell by specifically constituting the separator 
in a stack in the fuel cell having the specified fuel cell 
stack. 

CONSTITUTION: A unit cell 3 is constituted in such a 
way that flowing grooves of fluid fuel and a liquid 
oxidizing agent are formed on each side of a matrix in 
which an electrolyte is impregnated, a pair of rib 
electrodes 2 are arranged, and the fluid fuel and the 
liquid oxidizing agent are let to flow through the flowing 
grooves a plurality of times in the flat surface direction 
to output electric energy, and a plurality of unit cells 3 
are stacked through a separator 1 3, and if necessary a 
cooling plate is arranged, then they are integrally 
fastened to form a fuel cell stack to constitute a fuel 
cell. In the fuel cell, the separator 13 is constituted with 
a plurality of carbon material sheets 14, and the carbon 

material sheets 14 are sealed each other preferably with a non-adhesive sealing material 
as to be capable of separating. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It comes to arrange the rib electrode of a couple with which the matrix which sank in 
the electrolyte was inserted and the negotiation slot of a fluid fuel and a fluid oxidizing agent was 
formed. The unit cell by which a fluid fuel and a fluid oxidizer output electrical energy to said 
negotiation slot in the direction of a flat surface under the conditions which are carrying out the 
multiple-times negotiation The fuel cell characterized by having carried out the laminating of the 
more than one through the separator, having constituted said separator from carbon material of 
two or more sheets, and enabling separation of between [ concerned / each ] carbon material of 
the fuel cell layered product which has arranged the cooling plate further suitably and was bound 
tight to one in the fuel cell constituted by having. 

[Claim 2] The fuel cell characterized by carrying out the seal of between [ which constitutes said 
separator / of two or more sheets ] carbon material by the non-adhesive property sealant in 
said fuel cell according to claim 1 . 

[Claim 3] It is the fuel cell characterized by using the sealant of a fluororesin system as said 
non-adhesive property sealant in said fuel cell according to claim 2. 

[Claim 4] It is the fuel cell characterized by for said separator carrying out the 2-3-sheet 
laminating of the carbon material with a thickness of 0.3-0.5mm in said fuel cell according to 
claim 1 , and changing. 

[Claim 5] In said fuel cell according to claim 1, said separator carries out the laminating of the 
carbon material of three sheets, it constitutes, and the carbon material of the upper and lower 
sides concerned is mostly divided into parallel at the reaction section and the edge with the 
negotiation slot of the electrode with a rib which counters, and it is the fuel cell which carries 
out and is characterized by change thermal melting arrival with a fluororesin film about the edge 
concerned. 

[Claim 6] It is the fuel cell characterized by for said separator being flexibility between [ of two 
or more sheets ] carbon material, and pinching the sheet-like ingredient of electrical conductivity 
in said fuel cell according to claim 1, and changing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It comes to arrange the rib electrode of a couple with which this 
invention sandwiched the matrix which sank in the electrolyte, and the negotiation slot of a fluid 
fuel and a fluid oxidizing agent was formed. The unit cell by which a fluid fuel and a fluid oxidizer 
output electrical energy to a negotiation slot in the direction of a flat surface under the 
conditions which are carrying out the multiple-times negotiation It is related with the fuel cell 
which carries out the laminating of (only calling a eel hereafter) through a separator, and is built 
over the fuel cell constituted by having the fuel cell layered product which has arranged the 
cooling plate further suitably and was bound tight to one, especially enabled it to exchange the 
defect eel of the body of a fuel cell easily. [ two or more ] 
[0002] 

[Description of the Prior Art] A fuel cell is known as equipment which transforms into electric 
energy directly the chemical energy which the fuel has from the former. This fuel cell makes one 
electrode tooth back carry out multiple-times contact of the fluid fuels, such as hydrogen, 
horizontally, and makes the electrode tooth back of another side carry out multiple-times 
contact of the fluid oxidizers, such as oxygen, horizontally, and it is constituted using the 
electrochemical reaction which occurs at this time so that electrical energy may be taken out 
from each above-mentioned inter-electrode one, while usually arranging the porous electrode of 
a couple on both sides of the matrix which sank in the electrolyte. And this kind of fuel cell can 
take out electrical energy with high conversion efficiency, as long as the fluid fuel and the fluid 
oxidizer are supplied. 

[0003] Now, the eel of the fuel cell which used especially the phosphoric acid as the electrolyte 
based on the above principles is constituted as that longitudinal-section perspective view is 
shown in drawing 8 (a), and it constitutes the fuel cell layered product by carrying out the 
laminating of two or more these eels. 

[0004] That is, in drawing 8 (a), the electrode 2 with a rib of a couple with which it is formed by 
the porous body which usually becomes both sides from carbon material on both sides of the 
matrix 1 which sank in the phosphoric acid which is an electrolyte, and the catalyst is added is 
arranged, and the eel 3 is constituted. 

[0005] Moreover, the electrode 2 with a rib of the couple of this eel 3 has the negotiation slot of 
a fluid fuel and a fluid oxidizer in the opposite hand of a catalyst addition side (the 1st page of 
matrix), respectively, and the fluid fuel and the fluid oxidizer are carrying out the multiple-times 
negotiation in the direction of a flat surface (level). 

[0006] And the laminating of two or more these eels 3 is carried out by turns through a 
separator 4, a cooling plate 5 is arranged further suitably, it binds tight to one, and the fuel cell 
layered product is constituted. In addition, two or more eels 3 pinched between cooling plate 5 
are called the block here. 

[0007] Next, the negotiation of a fluid fuel and a fluid oxidizer is explained. The fluid fuel and the 
fluid oxidizer have structure which carries out a multiple-times negotiation in the direction of a 
flat surface, as shown in drawing 8 (b). 
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[0008] That is, the electrode 2 with a rib has the partition section 6, carries out the return of the 
fluid fuel through fluid fuel entrance-side 7a f and passes fluid fuel return side 7b. Moreover, 
similarly, the return also of the fluid oxidizer is carried out through fluid oxidizer entrance-side 
8a, and it passes fluid oxidizer return side 8b. 

[0009] By the way, if long duration operation of such a fuel cell is carried out, variation arises on 
the electrical potential difference between eel 3, eel 3 property may fall or it may become the 
defect eel which is expanded gradually and produces the cross leak by lack of an electrolyte etc. 
And it is necessary to exchange for the new eel 3 in this case. 

[0010] However, if the carbon ingredient of a eel 3, a separator 4, and cooling plate 5 grade 
tends to stop pasting up and separating and it is going to remove forcibly when long duration 
operation of the fuel cell is carried out, it may be made to damage to the normal eel 3. 
[001 1] For example, when cross leak occurs in the eel 3 located in the medium among two or 
more eels 3 pinched between cooling plate 5, it is difficult to sample only the eel 3. Then, he 
takes out a target block first and is trying to usually remove one sheet at a time in an order from 
the upper eel 3. 

[0012] However, since the carbon ingredient of many eels 3, a separator 4, and cooling plate 5 
grade stops pasting up and separating, it is made to damage to the normal eel 3 unavoidably. 
[0013] 

[Problem(s) to be Solved by the Invention] As mentioned above, in the conventional fuel cell, 
when exchanging for a new eel by operation of long duration, and carbon ingredients, such as a 
eel, a separator, and a cooling plate, tend to stop having pasted up and separated and it was 
going to remove forcibly, there was a problem of making it damage to a normal cel. 
[0014] The object of this invention is to offer the fuel cell which the target defect eel is taken 
out easily and can exchange them, without being able to dissociate easily and damaging a normal 
eel, even if it pastes up between a eel and a separator by prolonged operation. 
[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the matrix which 
sank in the electrolyte is inserted in this invention. It comes to arrange the rib electrode of a 
couple with which the negotiation slot of a fluid fuel and a fluid oxidizing agent was formed. The 
unit cell by which a fluid fuel and a fluid oxidizer output electrical energy to a negotiation slot in 
the direction of a flat surface under the conditions which are carrying out the multiple-times 
negotiation The laminating of the more than one is carried out through a separator, in the fuel 
cell constituted by having, a separator is constituted from carbon material of two or more 
sheets, and separation of between [ concerned / each ] carbon material of the fuel cell layered 
product which has arranged the cooling plate further suitably and was bound tight to one is 
enabled. 

[0016] It is desirable to carry out the seal of between [ which constitutes especially the above- 
mentioned separator / of two or more sheets ] carbon material by the non-adhesive property 
sealant here. Moreover, as the above-mentioned non-adhesive property sealant, it is more 
desirable to use the sealant of a fluororesin system. 

[0017] On the other hand, as for the above-mentioned separator, it is desirable to carry out the 
2-3-sheet laminating of the carbon material with a thickness of 0.3-0.5mm, and to change. 
Moreover, as for the above-mentioned separator, it is desirable to carry out the laminating of the 
carbon material of three sheets, to constitute it, and to divide mostly the carbon material of the 
upper and lower sides concerned into parallel at the reaction section and the edge with the 
negotiation slot of the electrode with a rib which counters, and to carry out the edge concerned 
thermal melting arrival with a fluororesin film, and to change. Furthermore, as for the above- 
mentioned separator, it is desirable to be flexibility, and to pinch the sheet-like ingredient of 
electrical conductivity between [ of two or more sheets ] carbon material, and to grow into it. 
[0018] 

[Function] Therefore, the defect eel made into the object can be exchanged easily, without 
damaging the normal eel of the fuel cell operated for a long time, if it dissociates between carbon 
material even if the separator which consists of a eel and carbon material pastes up since it is 
possible to separate between [ each ] carbon material easily by the separator consisting of 
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carbon material of two or more sheets in the fuel cell of this invention. 

[0019] Moreover, since it is disengageable per eel, when carrying out a re-laminating next, the 
laminating of the separator can be carried out easily. Moreover, since a eel and a separator are 
in the small condition of the contact resistance which got used well, the property stabilized even 
if re-generated electricity can be acquired. 

[0020] Furthermore, by a separator s carrying out the laminating of the carbon material of two or 
more sheets, and constituting it Since the breakthrough which penetrates the carbon material of 
the 1 st sheet between long duration activities, or a cracking crack should occur, and gas is 
carrying out two or more sheet laminating even if transparency or an electrolyte (phosphoric 
acid) permeates, It can prevent by the carbon material after the 2nd sheet, and can prevent 
resulting in the crossover of a fluid fuel and a fluid oxidizing agent. 

[0021] By the above, it not only makes easy exchange of the defect eel of a fuel cell which 
carried out long duration operation, but a reliable fuel cell with little transparency of gas and 
osmosis of a phosphoric acid will be obtained. 
[0022] 

[Example] First, the view of this invention is explained. In the fuel cell mentioned above f as a 
result of these people investigating wholeheartedly about adhesion of carbon ingredients , such 
as a eel , a separator , and a cooling plate , it turned out that the location by the side of the 
return of that the rate of the eel to paste up increase with buildup of the operation time of a fuel 
cell and that it be easy to paste up the eel near the cooling plate , the fluid fuel with still higher 
vapor pressure also in a eel , and a fluid oxidizer have paste up comparatively mostly . 
[0023] On the other hand, as a result of considering the cause of adhesion, it turned out that it 
pastes up for the three following reasons. 

(a) Drawin g 9 is the enlarged drawing showing the adhesion condition between the carbon fiber of 
a separator and a cel. As shown in a in drawing 9 , when the height 9 of micro cross-section 4' 
of a separator 4 and the head of carbon fiber 10 are forced by bolting, stress concentrates at a 
head. Furthermore, viscoelasticity adhesion is caused by the elevated temperature and prolonged 
bolting. 

[0024] (b) If the phosphoric acid 1 1 which the phosphoric-acid steam condensed goes into the 
clearance between the carbon fiber 10 of a separator 4 and a eel 3 as shown in b in drawin g 9 f 
by capillarity, a clearance will serve as negative pressure and it will paste up. 
[0025] (c) As shown in c in drawin g 9 , when the adhesive matter 12 exists between the carbon 
fiber 10 of a separator 4 and a eel 3, paste up. This adhesive matter 12 is Si02 which exists in 
the SiC front face currently used for a matrix. It is phosphoric-acid silicon which is one of the 
resultants of a phosphoric acid. By operation of long duration, liquid phosphoric-acid silicon is 
condensed by contacting gas on carbon fiber 10 front face, serves as a viscous liquid, and 
pastes up a solid-state front face. 

[0026] It compounds and these causes are considered [ independent or ] to have pasted up the 
carbon ingredient of a eel 3, a separator 4, and cooling plate 5 grade. So, a separator is 
constituted from carbon material of two or more sheets, and between [ each ] carbon material 
consists of this inventions disengageable easily further. 

[0027] Here, as for the separator which consists of carbon material of two or more sheets, it is 
desirable to constitute carbon material with a thickness of 0.3-0.5mm by carrying out a 2-3- 
sheet laminating. Moreover, in order to prevent the gas leak between each carbon material and 
to make separation between carbon material easy, as for the separator which consists of carbon 
material of two or more sheets, it is desirable to arrange a non-adhesive property sealant. 
[0028] Furthermore, generally as carbon material, it is gas permeability 10-4 cc/min.cm2 the 
consistency of 1 .4g/cc or more, below 5m ohm-cm of electrical resistivity, and more than 
[ thermal conductivity 4W / (m-k) above ]. It is desirable to use the thing which has curvature 
few as much as possible and which has gas impermeability, such as the following, right 
conductivity, and right thermal conductivity collectively. 

[0029] Next, fitness carbon material laminating number of sheets was examined in the detail. 
Drawing 10 is property drawing showing the relation between the carbon timber volume layer 
number of sheets of a separator when setting thickness of the whole separator to 1 mm, and the 
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amount of gas transparency. 

[0030] That is, the amount of gas transparency decreases greatly by making the laminating 
number of sheets of carbon material into two sheets (0.5mmx2) from one sheet (1mmx1). 
Furthermore, when the laminating number of sheets of carbon material was made into three 
sheets (0.33mmx3), the amount of gas transparency decreased, and when the laminating number 
of sheets of carbon material was further made into four sheets (0.25mmx4), change was seldom 
seen. 

[0031] Although it is so clear that there is much laminating number of sheets of carbon material 
that the amount of gas transparency decreases, in order to make [ many ] laminating number of 
sheets, the carbon material of thin uniform thickness is required, and it is difficult to be cheap 
and to manufacture them with sufficient dimensional accuracy. Moreover, contact resistance 
increases and electrical conductivity important for a cell property falls, so that the laminating 
number of sheets of carbon material increases. Furthermore, it is also possible to carry out 
several multi-sheet laminating of the thick carbon material with a thickness of 0.5mm or more, 
and although the amount of gas transparency decreases greatly, since height becomes high and 
weight also increases, it is not a best policy in a actual fuel cell. 

[0032] As mentioned above, it turned out that the case where the 2-3-sheet laminating of the 
carbon material with a thickness of 0.3-0.5mm is carried out can have little the laminating height 
and weight increase of a fuel cell, and can prevent gas transparency efficiently, and lowering of 
electrical conductivity can be pressed down. 

[0033] It is desirable to use the sealant of a fluorore^in system on the other hand, as a non- 
adhesive property sealant for preventing the gas leak between carbon material of two or more 
sheets, in order to make separation between carbon material easy. 

[0034] It can attain by arranging the sealing tape made of PTFE resin, and a porosity PTFE resin 
sheet, or more specifically applying the grease made of PTFE resin. Moreover, although a fluorine 
rubber sheet is also usable, between carbon material may be adhered depending on conditions, 
such as temperature. 

[0035] As mentioned above, since it is a non-adhesive property sealant by using the sealant of a 
fluororesin system, separation between carbon material can be made easy. Furthermore, 
electrolytic (phosphoric acid) osmosis can also be prevented by the improvement in the gas-seal 
function between carbon material, and water repellence. 

[0036] Hereafter, the example of this invention based on the above views is explained to a detail 
with reference to a drawing. 

(The 1 st example) Drawing 1 is the decomposition perspective view showing the example of an 
important section configuration of the fuel cell which has a separator by this example. 
[0037] In drawing 1 , between each eel 3, in order to separate gas, the separator 1 3 of this 
example is arranged. Moreover, this separator 13 carries out the two-sheet laminating of the 
thickness of 0.5mm, the consistency of 1.7g/cc, 1.4m ohm-cm of electrical resistivity, thermal 
conductivity 7W/(m. k), gas permeability 10-5 cc/min.cm2, and the carbon material 14 of 7% of 
porosity, and constitutes them. 

[0038] Furthermore, between [ each ] carbon material 1 4, in order to make separation between 
carbon material 14 easy and to prevent the gas leak further between carbon material 14, as the 
A-A' fragmentary sectional view of drawing 1 is shown in drawing 2 , the sealing tape made of for 
example, PTFE resin (0.15mm in width of face of 20mm, thickness) is arranged as a non-adhesive 
property sealant 1 5. 

[0039] Moreover, the non-adhesive property sealant 1 5 can be arranged to two sides which 
counter, or four sides of perimeters, as a top view is shown in drawing 3 (a) and (b). That is, it is 
more desirable to arrange to four sides of perimeters, if this non-adhesive property sealant 1 5 
takes safety into consideration although it achieves at least two sides of that function when a 
seal is trustworthy. 

[0040] Next, it compared with the fuel cell which carried out the laminating of the eel 3 using the 
separator 13 of this example, and carried out the laminating of the fuel cell using the 
conventional separator (thickness the physical properties of 1mm and other carbon material are 
the same as that of the separator of this example) 4 which operated for about 10000 hours and 
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was mentioned above by the predetermined service condition. The overhaul was performed after 

operation of a fuel cell and the rate of the eel separated normally was investigated. 

[0041] 

[A table 1] 
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[0042] As shown in a table 1, even if the eel 3 and the separator 13 pasted up in the fuel cell 
which used the separator 1 3 of this example, for example, it was the separator 1 3 which consists 
of carbon material 1 4 of two or more sheets, and the result was able to separate each eel 3 
between carbon material 14 further, without could dissociate easily and damaging 100%, since the 
non-adhesive property sealant 1 5 is arranged. 

[0043] On the other hand, in the fuel cell which used the conventional separator 4, although 
separation of a eel 3 was tried carefully, it was separable into normal 20% of the whole. And 
remaining 80% was an unusable eel although there was a difference of extent of breakage. When 
the adhesion condition of the eel 3 at this time and a separator 4 was observed in the detail, the 
eel 3 which the whole pasted up had comparatively many eels 3 in the condition of there being 
nothing, and there being a location locally pasted up on the active zone strongly, and having 
damaged slightly. 

[0044] Thus, since it is easily separable between carbon material 14, the separator 13 of this 
example which comes to carry out the laminating of the carbon material 14 of two sheets can 
take out the target defect eel 3 easily, without damaging other normal eels 3. 
[0045] Moreover, since gas transparency and phosphoric-acid osmosis can be prevented by the 
carbon material 1 4 of two sheets and there is no crossover, the property stabilized for a long 
period of time is maintainable. As mentioned above, the separator 13 of the fuel cell by this 
example becomes possible [ taking out the poor target eel 3 easily and exchanging them ], 
without being able to dissociate easily between carbon material 14 and damaging the normal eel 
3, even if between a eel 3 and a separator 1 3 pastes up by prolonged operation since the 
laminating of the carbon material 14 of two sheets is carried out and it is constituted. 
[0046] Moreover, in eel 3 unit, since the separator 1 3 is disengageable, when carrying out a re- 
laminating next, it becomes possible [ carrying out a laminating simply ]. Moreover, since a eel 3 
and a separator 13 are in the small condition of the contact resistance which got used well, it 
becomes possible to acquire the property stabilized even if re-generated electricity. 
[0047] Furthermore, since the laminating of the carbon material 14 of two sheets is carried out 
and the separator 13 is constituted, the breakthrough which penetrates the carbon material 14 
of the 1st sheet between prolonged activities, or a cracking crack should occur, and it enables 
gas to prevent being able to prevent by the carbon material after the 2nd sheet, and resulting in 
the crossover of a fluid fuel and a fluid oxidizing agent, even if transparency or an electrolyte 
(phosphoric acid) permeates. 

[0048] By the above, it not only makes easy exchange of the defect eel 3 of the fuel cell 
operated for a long time, but transparency of gas and osmosis of a phosphoric acid can obtain 
few reliable fuel cells. 

[0049] (The 2nd example) This example enables it to separate only the carbon material 14 of an 
active zone easily paying attention to there being a location which adhesion with the eel 3 and 
separator 13 after about 10000-hour operation mentioned above pastes up on an active zone 
strongly locally. 
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[0050] Draw ing 4 is the decomposition perspective view showing the example of an important 
section configuration of the fuel cell which has a separator by this example, and attaches and 
shows the same sign to the same element as drawing 1 thru/or drawing 3 . In drawing 4 , 
between each eel 3 f in order to separate gas, the separator 13 of this example is arranged. 
[0051] Moreover, this separator 13 carries out the three-sheet laminating of the thickness of 
0.3mm, the consistency of 1 .7g/ cc, 1 .4m ohm-cm of electrical resistivity, thermal conductivity 
7W/(m. k), gas permeability 10-5 cc/min.cm2, and the carbon material 14 of 7% of porosity, and 
constitutes them. 

[0052] Furthermore, as the A-A* fragmentary sectional view of drawing 4 is shown in drawing 5 , 
the up-and-down carbon material 14 divides into parallel mostly with the slot of the ribbed 
electrode 2 which counters, respectively at reaction section carbon material 14a and edge 
carbon material 14b, and is welding edge carbon material 14b of the up-and-down carbon 
material 14 by thermal melting arrival with the central carbon material 14 and the central 
fluororesin film 16. 

[0053] Here, thermal melting arrival is performed, for example, using a PFA resin film as a 
fluororesin film 16. Specifically a PFA resin film with a width of face [ of 20mm ] and a thickness 
of 0.5mm is placed between edge 14b of the central carbon material 14 and the up-and-down 
carbon material 14, and it heats to the temperature of Centigrade 310 - 380 degrees, and is 
press pressure 1 kg/cm2. It is the above pressure, and it applies for about 1 - 30 minutes, and 
thermal melting arrival is carried out. 

[0054] In addition, a PTFE resin film, an FEP resin film, etc. can be used for thermal melting 
arrival other than a PFA resin film. Furthermore, reaction section carbon material 14a arranges 
the non-adhesive property sealant 1 5 with water repellence, in order to install among edge 
carbon material 14b by which thermal melting arrival was carried out, and to make separation 
easy between the central carbon material 14 and to prevent trespass of a phosphoric acid. The 
sealing tape made of PTFE resin (0.15mm in width of face of 20mm, thickness) is arranged, and 
since it is a non-adhesive property, specifically, removal can be done easily. 
[0055] In the fuel cell which used the separator 13 of this example constituted as mentioned 
above, by long duration operation, even if a eel 3 and a separator 13 paste up, since there are 
comparatively many locations locally pasted up on an active zone strongly, although reaction 
section carbon material 14a of the up-and-down carbon material 14 pastes up with a ribbed 
electrode 2, the remaining edge carbon material 1 4b is hardly pasted up. Therefore, reaction 
section carbon material 14a of the pasted-up upper and lower sides and edge carbon material 
14b by which thermal melting arrival was carried out with the carbon material 14 and the 
fluororesin film 16 of the remaining centers are easily separable. 

[0056] Moreover, when using it for a degree, only up-and-down reaction section carbon material 
14a can newly be prepared, and the reuse of the edge carbon material 14b by which thermal 
melting arrival was carried out with central remaining carbon material 1 4 and fluororesin films 1 6 
can be carried out. 

[0057] Furthermore, since thermal melting arrival of the edge carbon material 1 4b of the carbon 
material 14 of the upper and lower sides of this example is carried out with the PFA resin film, 
especially the seal nature between carbon material 14 is excellent. Next, it compared with the 
fuel cell which carried out the laminating of the eel 3 using the separator 1 3 of this example, and 
carried out the laminating of the fuel cell using the conventional separator (thickness the 
physical properties of 1mm and other carbon material are the same as that of the separator of 
this example) 4 which operated for about 10000 hours and was mentioned above by the 
predetermined service condition. 

[0058] The overhaul was performed after operation of a fuel cell and the rate of the eel 3 
separated normally was investigated. The result was able to be separated without damaging the 
normal eel 3 100% of the whole. 

[0059] (The 3rd example) between [ of the separator with which this example consists of carbon 
material of two or more sheets ] carbon material — flexibility — and while making the sheet-like 
ingredient of electrical conductivity pinch and making separation between carbon material easy, 
it is made to raise the electrical conductivity of a separator 
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[0060] Drawing 6 is the decomposition perspective view showing the example of an important 
section configuration of the fuel cell which has a separator by this example, and attaches and 
shows the same sign to the same element as drawing 1 thru/or drawing 5 . In drawing 6 , 
between each eel 3, in order to separate gas, the separator 13 of this example is arranged. 
[0061] Moreover, as the A-A' fragmentary sectional view of drawing 6 is shown in drawing 7 , 
this separator 13 is the flexibility pinched between the up-and-down carbon material 14 and the 
carbon material 14, and consists of sheet-like ingredients 17 of electrical conductivity. 
[0062] Here, as carbon material 14, the thickness of 0.3mm, the consistency of 1.7g/cc, 1.4m 
ohm-cm of electrical resistivity, thermal conductivity 7W/(m. k), gas permeability 10-5 
cc/min.cm2, and the thing of 7% of porosity are used. 

[0063] Moreover, it is flexibility, and while making separation between carbon material 14 easy 
with a non-adhesive property, for example, using an expanded graphite sheet, a heat-resistant 
conductivity film, etc. as a sheet-like ingredient 1 7 of electrical conductivity, the clearance 
between carbon material 14 is lost by flexibility, between carbon material 14 are stuck more, and 
electrical conductivity and thermal conductivity are raised. 

[0064] Here, as a sheet-like ingredient 17, the expanded graphite sheet of the thickness of 
0.38mm, the consistency of 1.0g/cc, 100m ohm-cm of electrical resistivity, and thermal 
conductivity 3W/(m. k) is used. 

[0065] Next, the laminating of the eel 3 was carried out using the separator 13 of this example, it 
bound tight by the predetermined pressure, the fuel cell was operated by the predetermined 
service condition for about 10000 hours, and it compared with the fuel cell which carried out the 
laminating using the conventional separator (thickness the physical properties of 1mm and other 
carbon material are the same as that of the separator of this example) 4 mentioned above. 
[0066] The overhaul was performed after operation of a fuel cell and the rate of the eel 3 
separated normally was investigated. The result was able to be separated without damaging the 
normal eel 3 100% of the whole. 

[0067] Moreover, comparison examination of electrical resistivity and the thermal conductivity 
was conducted by the existence of sheet-like ingredient 17 pinching between carbon material 14. 
Consequently, it became clear that electrical resistivity and thermal conductivity of the 
separator 1 3 of this example which pinched the sheet-like ingredient 1 7 improve about 1 0% as 
compared with the separator 4 without sheet-like ingredient 17 pinching. This is flexibility, and 
loses the clearance between carbon material 14 by making the sheet-like ingredient 17 of 
electrical conductivity pinch, and is considered to be the effectiveness by having stuck between 
carbon material 1 4 further. 

[0068] In addition, this invention is not limited to each above-mentioned example, and even if as 
follows, it can be carried out similarly. In the 1st example of the above, although the separator 13 
consists of carbon material of two sheets, even if constituted from carbon material of not only 
this but three sheets (0.33mm in thickness), it cannot be overemphasized that the same 
operation effectiveness as the above-mentioned case is acquired. 
[0069] 

[Effect of the Invention] As explained above, according to this invention, the matrix which sank 
in the electrolyte is inserted. It comes to arrange the rib electrode of a couple with which the 
negotiation slot of a fluid fuel and a fluid oxidizing agent was formed. The unit cell by which a 
fluid fuel and a fluid oxidizer output electrical energy to a negotiation slot in the direction of a 
flat surface under the conditions which are carrying out the multiple-times negotiation In the fuel 
cell constituted by having the fuel cell layered product which carried out the laminating of the 
more than one through the separator, has arranged the cooling plate further suitably, and was 
bound tight to one Since it constitutes from carbon material of two or more sheets and was 
made to enable separation of between [ concerned / each ] carbon material of a separator The 
fuel cell which the target defect eel is taken out easily and can exchange them can be offered 
without being able to dissociate easily and damaging a normal eel, even if it pastes up between a 
eel and a separator by prolonged operation. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLeije 



2006/04/1 1 



JP.08-329959.A [DETAILED DESCRIPTION] 8/8 v 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/04/1 1 



JP,08-329959,A [DESCRIPTION OF DRAWINGS] 



1/2 ^— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The decomposition perspective view showing the 1st example of the fuel cell by this 
invention. 

[Drawing 2] The sectional view showing the example of a configuration of the separator in the 
fuel cell of this 1 st example. 

[Draw ing 3] The top view showing the example of arrangement of the non-adhesive property 
sealant between the carbon material of the separator in the fuel cell of this 1st example. 
[Drawing 4] The decomposition perspective view showing the 2nd example of the fuel cell by this 
invention. 

[Drawing 5] The sectional view showing the example of a configuration of the separator in the 
fuel cell of this 2nd example. 

[Drawing 6] The decomposition perspective view showing the 3rd example of the fuel cell by this 
invention. 

[Drawing 7] The sectional view showing the example of a configuration of the separator in the 
fuel cell of this 3rd example. 

[ Drawing 8] The decomposition perspective view showing the example of a configuration of the 
conventional fuel cell. 

[Drawing 9] The enlarged drawing showing the adhesion condition between the eels of an 
electrode with a rib and separators in a fuel cell. 

[Drawing 10] Property drawing showing the relation between the carbon timber volume layer 
number of sheets of a separator when setting thickness of the whole separator in a fuel cell to 
1 mm, and the amount of gas transparency. 
[Description of Notations] 

1 — Matrix, 

2 — Electrode with a rib, 

3 — Cel, 

3a — Cel near the cooling plate, 
3b — Cel of a center section, 

4 — Separator, 

5 — Cooling plate, 

6 — Partition section, 

7a — Fluid fuel entrance side, 
7b — Fluid fuel return side, 
8a — Fluid oxidizer entrance side, 
8b — Fluid oxidizer return side, 

13 — Separator, 

1 4 — Carbon material, 

1 4a — Reaction section carbon material, 
14b — Edge carbon material, 

1 5 — Non-adhesive property sealant, 

16 — Fluororesin film, 
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1 7 — Sheet-like ingredient. 
[Translation done.] 
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